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DETAILED ACTION 

The following is a final office action in application # 10/583,059. This application has 
been reassigned to Examiner Valenrod whose contact information is provided as the 
end of the instant document. 

Applicants' remarks filed 1 1/12/08 and 4/24/08 have been considered. Applicants' 
arguments are found insufficient to overcome rejection of record. The text of the said 
rejection is repeated below followed by Examiners reply to applicants' remarks. 

Claim Rejections - 35 USC 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kummer et al. (US 4,777,285). 

The instant claims are drawn to the preparation of an alkyl alkenoate, by reacting a 
lactone and an alkyl alcohol with a strong acid catalyst and operating under continuous 
distillation. 

Kummer et al. teaches preparation of an alkyl alkenoate, by reacting a lactone and 
an alkyl alcohol with a strong acid catalyst in which the reaction can be continuous 
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(column 2, lines 4-5), the reaction mixture is distilled and the lactone is recycled to the 
reaction (column 2, lines 54-56). 

Kummer et al. is deficient in that it does not explicitly teach continuous distillation, 
the molar ratio of the lactone to the alkanol, and gamma valerolactone, which is one 
CH2 group from Applicant's claimed compound. 

In reference Applicant's limitations for continuous distillation and the molar ratio 
of the lactone to the alkanol, it is the position of the Examiner that one of ordinary skill in 
the art, at the time of the invention, would through routine and normal experimentation 
determine the optimization of these limitations to provide the best effective variable 
depending on the results desired. Thus it would be obvious in the optimization process 
to optimize the distillation step and the molar ratio, particularly since Kummer et al. 
teaches a continuous reaction and a distillation step in which the starting material is 
recycled to the reaction. The Applicant does not show any unusual and/or unexpected 
results for the limitations stated. Note that the prior art provides the same effect desired 
by Applicant, the preparation of alkyl alkenoates in high yield and purity for the chemical 
industry. 

In reference to the limitation for gamma valerolactone, in which n is 2 versus 3, it 
is the position of the Examiner that one of ordinary skill in the art, at the time of the 
invention, would through routine and normal experimentation determine the appropriate 
carbon chain length for the lactone. Slight variations in the alkyl chain length suggest 
the compounds have similar properties and utilities. "Structural relationships may 
provide the requisite motivation or suggestion to modify known compounds to obtain 
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new compounds. For example, a prior art compound may suggest its homolog because 
homologs often have similar properties and therefore chemists of ordinary skill would 
ordinarily contemplate making them to try to obtain compounds with improved 
properties." (see MPEP § 2144.08c). In addition, adjacent homologues and structural 
isomers are generally so structurally similar that "without more" such structural similarity 
could give rise to prima facie obviousness (see In re Wilder, 563 F.2d 457, 195 USPQ 
426). In the absence of unexpected results, one skilled in the art would expect that the 
instant claims, directed to compounds that are analogous to the compounds of Kummer 
et al. are prima facie obvious. 

Therefore, it would be prima facie obvious to one of ordinary skill in the art at the 
time of the invention, to use the adjacent homolog of Kummer et al.'s lactone, which is 
one CH2 group from Applicant's gamma valerolactone. Absent any showing of unusual 
and/or unexpected results over Applicant's particular lactone and alkyl alkenoate, the art 
obtains the same effect on the compound's efficacy and utility. The expected result 
would be the effective synthesis of alkyl alkenoates for the chemical industry. 

Reply to applicants remarks 

In the remarks filed in on 4/24/08, applicant has argued that Kummer fails to teach 
continuous distillation, the appropriate molar ratio and gamma valerolactone. 
The same argument is repeated in the remarks filed 1 1/12/08. 



Continuous distillation 
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Kummer teaches that the reaction of lactone and alcohol can be performed in a liquid 
phase. One skilled in the art would readily appreciate that the instant reaction 
represents a reversible process. It is well known in the art to manipulate reversible 
processes, such as for example esterification, by continuously removing one of the 
products. Therefore continuous distillation that is taught by the applicant is obvious in 
view of the process where no continuous distillation is taught, which the process of 
Kummer is. 

Molar ratio 

It is obvious to alter molar ratio of reagents in order to determine optimal conditions for 
the process. Formation of ether is a well known side reaction in the instant process. 
Keeping the alcohol concentration low is a known method of lowering the rate of ether 
formation. One skilled in the art would find the appropriate ratio of reagents through 
routine experimentation. 

Structure of product and lactone 

Kummer et al describe a process where alkene carboxylates of formula (I) are formed 
(column 1, lines 13-20). The compounds of formula I include alkene carboxylates that 
are formed from a 5 member ring lactone. Even though a 5-member ring lactone is not 
exemplified, one skilled in the art would find it obvious to use it to prepare the 
corresponding alkene carboxylates. The exclusion of one methylene group from a 6- 
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member lactone is not expected to have a dramatic effect on reactivity of the said 
lactone. 

Comparative Examples 

Applicants also refer to the examples found in the instant specification. 
Although the examples indicate advantageous aspects of applicants process, the 
results are not considered unexpected. 

The low concentration of alcohol due to continuous distillation is expected to reduce the 
ether formation. Such result is not unexpected because a rate of bimolecular reactions 
such as ether formation is well known to depend on the concentration of the reagents. 
Comparative example where continuous distillation is compared to a process where 
continuous distillation is not performed is also not considered unexpected. In 
applicants' process the product is being removed as it is formed while in comparative 
examples the product remains with all of the reagents initially added to the reaction 
mixture. The concentration of the product is expected to be higher once it is distilled 
from the reaction mixture. The result is therefore not considered unexpected. 

Conclusion 

Claims 1-20 are pending. 
Claims 1-20 are rejected. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yevgeny Valenrod whose telephone number is 571-272- 
9049. The examiner can normally be reached on 8:30am-5:00pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Daniel Sullivan can be reached on 571-272-0779. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Yevgeny Valenrod/ 

Yevgeny Valenrod 
Patent Examiner 
Technology Center 1600 



/Paul A. Zucker/ 
Primary Examiner, Art Unit 1621 



